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U SIR is a di git al c oll e c tio n of t h e r e s e a r c h o u t p u t of t h e U niv e r si ty of S alfo r d. W h e r e c o py ri g h t p e r mi t s, full t e x t m a t e ri al h el d in t h e r e p o si to ry is m a d e fr e ely a v ail a bl e o nli n e a n d c a n b e r e a d , d o w nlo a d e d a n d c o pi e d fo r n o nc o m m e r ci al p riv a t e s t u dy o r r e s e a r c h p u r p o s e s . Pl e a s e c h e c k t h e m a n u s c ri p t fo r a n y fu r t h e r c o py ri g h t r e s t ri c tio n s.
Fo r m o r e info r m a tio n, in cl u di n g o u r p olicy a n d s u b mi s sio n p r o c e d u r e , pl e a s e c o n t a c t t h e R e p o si to ry Te a m a t: u si r@ s alfo r d. a c. u k . Venkadteswarlu and Narayana [6] have provided the same study for the rotating system. Reddy et al. [7] have investigated the effects of chemical reaction and thermal radiation on an unsteady flow of nanofluid bounded by a moving vertical flat plate with convective and diffusive boundary conditions.
The present article deals with the analytical study of chemical reactive nanoparticles on flow and heat transfer over a horizontal stretching cylinder, which is not mentioned in any above literatures. We have applied homotopy analysis method [8] [9] [10] [11] to solve the system of ordinary nonlinear differential equations which are the transformed form of governing equations.
Nanofluid Dynamic Model
In present problem, we analyze the effects of chemical reactions on a steady two dimensional boundary layer flow of an incompressible electrically conducting nanofluid past a horizontal stretching cylinder.
The cylindrical coordinates (r, x) are taken along the radial and axial directions of cylinder, respectively and the stretching velocity of cylinder is
A constant magnetic field 0 B is assumed to be applied in radial direction of cylinder [ Fig.1 ]. The boundary layer equations, which represent such type of flow, can be written as [6, 12] :
The associated boundary conditions are:
We introduce following similarity transformations to reduce the eqs. 
The non dimensional system of ordinary differential equations is
and transformed boundary conditions are
The physical quantities of interest
In this study, the important physical quantities are the measurement of coefficient of skin friction local
Nusselt number and Sherwood number, which are defined as: 
HAM Series Solution
To solve eqs. (7)- (10), we have selected following initial guesses, linear operators and auxiliary functions : 
The mth order deformation equations
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Convergence of HAM
The convergence of the eqs. (16)- (18) 
Discussion of Results
In this section, we examine the effects of governing parameters such as magnetic parameter M, It is due to the physical fact that as magnetic parameter increases, the effect of Lorentz forces also increases which can reduce the motion, but temperature of system and nanoparticles species are increased due to these forces. Fig. 4(a,b) illustrates the effects of 
Conclusions
This article presents an analytical study of the effects of chemical reaction and viscous dissipation on a 
